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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin with low 
permittivity and refractive index. 
SOLUTION: The production method for a polymer is 
characterized in that a polymer represented by formula 
(1) (wherein I is 1-2; m and n are each an integer of 0-5 
provided m+n>1; X is a direct bond, O, S f CH2, CO, SO 
or S02; R1 to R4 are each H, CH3S, F, CF3, a 1-1 0C 
alkyl or a 6-20C aryl; R5 and R6 are each H or a 1-1 0C 
alkyl; and R7 and R8 are each H, CH3, OCH3, F, CF3, 
OCF3, a 1-1 0C alkyl or a 6-20C aryl) and prepared by 
the polymerization in the presence of a metal catalyst is 
reacted with a hydrosilane compound and/or hydrogen 
and then the metal catalyst is removed. 
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2. 1 ] ^v7°h- 5-xv- 2, 3 - ^#/l^VK*£* 
ft. 2, 3-^f^;P-bV^n[2. 2. l]^Th 
-5 -XV- 2, 3-^7P#yWfeKft. 
u-t'^^u [ 2 . 2. 1 ] 'VTh-5-X>'-2, 3 
-y^^jKyBaSTlcftf. 7, 7-^:7;i^to-b>?n 
[2. 2. 1 ] 'VTh- 2 , 3-is#jU#y 
ffitekft. 5, 6-^^;^n-bV^n [2. 2. 
l]^b-5-xy-2, 

5, 6, 7, 7, -f h77/^D-t , y^O [2. 

2. 1 ] Vb- 5 -XV- 2, 3-^7^>S^7k 
ft. 7-Nij7/^O^f;I/-ty?p [2. 2. 1] 
-V7°b- 5-XV-2, 3-y*Myg**!Hl, 7, 

7 - t'X ( h >J f ;P ) - 1: y ^ n [ 2 . 2. 

1 ] ^Tb-5-xy-2, 3-^/U;f:v^7}cft. 

5, 6-tfx (Mi7/^n^f;l/) -bV?u [2. 

2. 1 ] ^V7°h-5-xv-2, 3-y*;l/#yli* 
ft. 5, 6, 7, 7 f -f h7^rX (h»j7;^n^f 
;H-b>?u[2. 2. 1 ] 1 — 5-xy-2, 

3-^;^>K*7kia. [2. 

2. 1 ] ^Th-5-XV~2, 3-y^/^>^ 7 J< 
ft. 7, 7-^^-b>?n [2. 2. 
-5 -XV- 2, 3-^#;P;tfV^7,kft. 5, 6 ~'J 
;*^/P-b"V?n [2. 2. 1 ] -VTN-5-XV- 
2, 3-^*/^yB8tek*. 5, 6, 7, 7-^h^ 
^f^-h'S^n [2. 2. 1 ] ^7°h-5-XV- 
2, 3-^;^3ifvS8JS*ft. 7-xf-/U-bV?u 

[2. 2. l]\7b-5-xy-2, 
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^■7°h-5-XV-2 , 3-5y#/P*>^;fcft s 5, 
6-yXf;P-hy^n [2. 2. l]\7h-5~x 
V-2, 3-is%)Vi$ym&m. 5, 6, 7, 7-x 
h7Xf;P-ty^n [2. 2. l]^h-5-xy 
-2, 3-^*;^>K*7]cft. 7-S^n^r^- 
bV?n[2. 2. l]\7>-5-xy-2, 3-v 7 
^/PsKvWS**^ 7, 7-S/V^O^^-bV^ 
o[2. 2. 1 ] ^7°h-5-XV-2, 3-^/^ 
VKfekft. 7-7xX/I/-ty^n [2. 2. 1 ] ^ 

rh-5-xy-2, 3-¥#fr#>m**m. 7, 7 

-y7xx;^-ty^n[2. 2. 1 ] ^h-5~X 
V-2, 3-^;^V^te*fts 7-Xi-)V-7-y 
x-/P-hy?n[2. 2. 1 ] ^h-5-xy- 
2, 3-y*;P^ySi*!|, 5, 6-^;^n- 

7, 7-y7x-/P-by?D[2. 2. l]^7 0 ^- 
5 -XV- 2, 3--JA)V^>WM^m. 5, 6-^ 
f-;U-7, 7-y'7x^-ty^n [2. 2.1]^ 
rh-5-xv-2, 3-;V*#/P;tfV^?kft N 5, 6 
-b\X (h'j7/^n^f;l/) -7, 7-y7x-/l/- 
ty^D [2. 2. 1 ] ^Th-5-XV-2, 3-^ 
^^^^tekflj. by^n[2. 2. 2]*?h-5 
-xv-2, 3-^*;^VBS*E*ft. bV?n[2. 
2. 2]^b-5-xy-2, 3-^*;^vS** 
ft. 7, 8-y7;Wn-ty^n [2. 2. 2]^ 
b-5-XV-2, 3-^/^VK**ft N 7, 7, 

8, 8-fb77/^n-hy^D[2. 2. 2 ] ^ 
N-5-XV-2, 5, 6- 
ityjVXu-^isfu [2. 2. 2]^h-5-xy 
-2, 3-y*W>li*i, 5, 6, 7, 7, 8, 
8-^^^;^o-b'V^n [2. 2. 2];t?h- 
5 -XV- 2, 3-^7jr;^VS*7fcft. 7, 8-b*X 
( MJ7^o^f^) -bV?o [2. 2. 2]*? 
h-5-XV-2, 3-^;^VK*7j<ft. 7, 7, 
8, 8-f (h^/Wn^f;!/) -ty?n 
[2. 2. 2]^h-5-xy-2, 3-^#/P#V 

®*7j<ft. 5, 6-b"X (h'j7;l/^f^) -bV 
?n[2. 2. 2] ^-^b-5-XV-2, 3-i?%)V 
*>K**ft. 5, 6, 7, 7, 8, 

(MJ7/^n^f;P) -hy?n[2. 2. 2]^ 
N-5-XV-2, 3-x#/P#V^7jcft. 7, 8- 
S^XfV^-hV^n [2. 2. 2 ] ?t7h- 5-xv- 
2, 3-y#A;*yi)!i*ft s 7, 7, 8, 8-fb7 
*?^-b*:V?n [2. 2. 2]^-^h-5-xv- 
2, 3->>^;^VK*7Kft. 5, 6 
?n[2. 2. 2] ;*?h-5-xv-2, 3-^/1^ 
jK^BBH6**s 5, 6, 7, 7, 8, 8-^f+Mih^ 
-bV^u [2. 2. 2]^b-5-xy-2, 3- 
^y^V®*E7Kft. 7, 8-yXf;I,-by^n 

[2. 2. 2]^f-5~xy-2, 3-^#;l^V 
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W&Wfo. 7, 7, 8, 8-f b7Xf;P-hy?n 
[2. 2. 2]^^h-5-xy-2, 3-^#/l^> 
5, 6-^^;l/-bV^D [2. 2. 2] 

6, 7, 7, 8, 8 -^^^-^5/^ a [2. 

2. 2]^h-5-xy-2, 3-^/^>K^7jc 

7, 8-^>^n^S/;P-b*i/^n [ 2. 2. 
2]^h-5-xy-2, 3-^;P^>K*7k%. 

7, 8-y7x-/P-hy^n [2. 2. 2]^~^b- 

5- xy-2, 3-^;^>S^te*% x 5, 6-^7 
/ktn-7, S-S/^x-^-b^u [2. 2. 2] 
^b-5-xy-2, 3-s»&;^>K*7kfe. 5, 

6- ^f7P-7, 8-^:7x~^-b^n [2. 

2. 2] *7h-5-3L>-2, 3-i?%)Vtf>Wg&7k 
5, 6-b*X (H'j7/^D^f;l/) - 7, 8-^ 
7x^-ty^D[2. 2. 2]^b-5-xy- 
2,3- ^/P^>M**a. *£*tf 4 ,1 b & 

Wo^W-'Jy, 4- MJ^/l^tu^/PT— y 
>\ 2, 3-bx (h«j7Wn^f;l/) 7x>jy, 
2, 4-b'X (b'j7;^n^f;l/) 2, 5 

-bx ( h'j7;^n^f;i/) T-'J^ 2, 6-b*x 

(hVy)V*u*^)V) T~y>\ 3, 4-t'X(h'J 
^/^a^f-;!^) 7xyy N 3, 5 -b'X ( h U :7;l^j- 
n^^) 7«yy, 2, 4, 6-hUX(hU^;k>T 
u^^)T- l J>. 2, 3, 4, 5, 6-^V^^rX 

(h l J7/I/^f^) 7xtjy, 2 -:7/M-u-3- 
hU7/l/^n7- , J>. 2-7;^n-4-h'j7;l/t 
o7-'JX 2-7^n-5-h t j7;^n7x>J 
>\ 3-:7;l^fu-4-by 7/P;tuT-y>\ 3-7 
/^n-5-h>J7;l/^n7xijy v 2-^^-3- 
b U :7/M-uT-i;>\ 2-^f;l/-4-b'J7;^n 
7^'Jy, 2-^f;l/-5-h'j7Wn7xyy, 3 
-^f^-4-b>j7Wn7-'Jy s 3-^^/U-5 
-hij7/l/^7xyy % 2-7xx;l,~3-h'j7;l/ 
^o7x>jy, 2-7x-^-4-b'j7Mn7-'J 
2-7xX/^-5-bij7/^n7xiJ^ 3-7 
x x;i/-4-hij7;l/tn7xy^ 3-7x^/I/-5 

-hy7;^o7-yy, 2- (3-hy7/^n^f 
yi^x-zu) 7~yy, 3- ( 3 - b y yjv^ux^jv 
y*iz&) 7xyy, 4- (3-h'j7;^p^f^7 
i^/H 7^yy, 2 -[3, 4 - t*x < h u 

^f;H7x»;W7-»J^ 3 -[3, 4-b*X(h!J 
y)V*U*^)V) 7x-;W7-yy, 4 -[3, 4-b 

[2, 4-b\X (h'j7Wo^f/P) 7x7^y)7x 



yX 3 -[2, 4-b°X ( h)j7Wo^f^) 7x 
y^rS/] 7xyy, 4- [2, 4-b'X (MJ7/^n^ 
f;W7x^y)7«y^ 2 -[3, 4-h ,, X(Ny 

y)V*u*+)i>) 7x^y)7xyy s 3-[3 f 4- 
b'x (h«j7/^n^f;p) 7x^y)7-yy, 4 
-[3, 4-b'X (h'i7;^n^f;P) 7x7^y)7 
-y>, 2-[3, 5-bX (NU7**oW) 7 
x^y)7-'JX 3-[3, 5-h^(hij7;^P 
X*!V) 7xy^ry)7^yy, 4-[3, 5-bX (h 
ij7;^n^f;|/) 7x^y)7-'J^ 2, 4-b' 
X[3, 5-b*X ( NU7;^P^f;H 7x^y)7 
-yv, 2, 3-b*X[3, 5-h'X(b«j7Wn^ 

f;W7xy^y)7^yy, 2, 6-b*x[3, 5-b* 

X (b'j7Mn^f^) 7xy^y)7-y^ 3, 

4- b\X[3, 5-b*X (hij7;Wn^f/|/) 7x7 
*S/|T~y>\ 3, 5-b"X[3, 5-tX (h'j7/P 
^-a^^) 7x^y)7-yy, 2, 4, 6-hU 
X[3, 5-t^(hy7/WD^f;W7xy^ry)7 

— y>\ 2-7/]^j-u-4-[3, 5-bx(hU^;U 
toyf;l/)7xy^y)7-yy s 3-7/M"n-4 
-(3, 5~fc ,, X(hy7/l/^f/l,)7x^y)7 

2, 5-^7/^n-4-[3, 5-bX(h 
y7/I/tP^f;k)7x7Jfy)7xyy s 2, 6-5/ 
7/M-u-4-[3, 5~t^(by7^p^f;P) 
7x^y)7xyx 3, 5-^7/M-n-4-(3, 

5- bX (hU7;^P^fyi/) 7x7^y)7^'J 
>\ 2-h'j7/^P^f;I/-4~(3, 5-b*X(h 
'j7/I/^f/K7xy^y)7^yX 3-NU7 
JU*U*^fr-4-{3, 5-b\X ( b >j7;WP^f 
AO 7x7^y)7xyy, 2, 5-b^(hU7;^ 
n^^) -4-[3, 5-t'X(h!/7/^P^f 
/k)7x^y)7-yy, 2, 6-b\X ( HJ^/M" 
n;rtf7W -4 -[3, 5-b'X(hy7/Wo^f 

;H7xyjfy)7^yy, 3, 5-b'x ( hy yiv* 

U*^)V) -4-(3, 5-bX (Mi7/Wn^f 
;U) 7x/Jfy)7xy>, 2-[3, 5-b'X(M>7 
;Wp^f;i/)\yy;W7xyy N 3-[3, 5-b'x 
( M>7^o^f/p) Oy;W7xyy x 4 -[3, 
5-b"x ( h'j7;^p^f;i/) \yy;W7-yy, 
2, 4-b*X(3, (h<j7/^P^)< 
Vi?)V\ T~V>. 2, 6-b*X[3, 5-\zA(hVy 
jV^UX^tV) ^>i?MT— y >\ 3, 5-b*X[3, 

5-b\x ( hy7/i/tp^f;p) <yy;i/)7xyy x 

2, 4, 6-hyx[3, 5-h"X(Ny7^P^f 

;K<yy/W7xyy, 2 -7/M-o-4-[3, 5- 
b'X ( b y 7/Wp^ <*)V ) V)V\ 7xyy, 3 - 
7;M-u-4-[3, 5-t°X (h)j7;^P^f;P) 

<yy/i/)7^yy, 2, 5-^7/1^-0-4 -(3, 5 

-b\X ( hy7/^o^f;l/) Wy/l/)7xyy, 
2, 6->>*:7/M-u-4-(3, 5-b"X(by7/^ 
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n^f;p)<yy;W7-'jy, 3, 5-i>7)V^n- 

4- (3, 5-bX (Mj7^*n^f;H ^Vx/Hr 

2-hU ^;^n^^-4-(3, 5-b'X 

(h^/^n^f/i/) <yy/wr^'jy, 3- by 
^y^/wr^y v. 2 , 5 -b*x ( b y 

u^^;P)-4-[3, 5-fX(h'j7;l/^f 
;u) ^v^VWT-yy. 2 , 6-b\x (by y/M-u 
X*)V) -4-{3, 5-b^(f'j7/Wn^f;l/) 
<yy/i/)r~'Jy, 3, (hU7;^n^f 
-4-[3, 5-t^(hy7;Wn^f/H^y 
y;H7-'Jy, 2 -[3, 5-t\X ( b y ^;^n^^ 
A) ^>-/-f/WT~ ij ^ 3-[3, 5-\zX(hV7 
W^f/W^yy^/i/jr-ij^ 4-(3, 5-b 

x (b'j7;i/^f^) ^y^/wr— y>\ 2, 
4 - fx [ 3 , 5 - h'x ( b y yjuj-u* ) 

^fWr^'Jy, 2, 6-b"X(3, 5-b'\X(by^;P 

^f/H<yyM/W7~yy, 3, 5-b'x[3, 

5- bx (h'j7;^o^f^) ^vy-f ;H7-U 
2, 4, 6-byx[3, 5-t'x(h'j7;^n 

x+iv) <yy^;i/)7- y v. 2-:7/M-u-4- 
[3, 5-b'X (h'j7/^n^f;l')^yy > >f;H7- 
'Jy, 3-7/^a-4-[3, 5-bTX ( by:7/M~ 
o^f;H^y^;H7^'jy, 2, 5-^^;^n 
-4-[3, 5-t^(h'j7/Wn^f/l/)A:yv^ 
/l/)T— U>\ 2, 6-i>^;^n-4-[3, 5-b'X 

( by y/M-o^iW ^yy^/WT-y v. 3, 5 

~zyy/U^u-4-[3, ( by 77^n^^ 

^yy^/WT-'jy, 2-hy7/^n^f/i/- 
4 - [ 3 , 5 - bX ( b y :7/M-u;rf f7l0 Oy-f ;W 
T~y>\ 3-h»j7;^n^f;W4-(3, 5-b* 
X (by7Wn^f;l/) \yy , V;W7- , Jy, 2, 
5-t^(h'j7;^n^f;l/) -4-(3, 5-b*X 
(N l J7;^n^f;l/) ^yyM;Wr-ijy N 2 , 6 
-bX (h'J7;^nyf;H -4-[3, 5-bX 

( hyy/^nyf^) ^yyM;i/)7-'jy, 3, 5 
-b'X (bijy/^nyf;!/) -4-[3, 5-b°X 
(f'j7;Wn^f;i/)^yyM;l/)7-'Jy. 2- 
[3, 5-bx (N>j7;l/tnyf;H 7x-W)7 
~y>\ 3 -[3, 5-t'^(hy7;^nyf;i/)7 
x^/W~;t)T~y>\ 4-[3, 5-t'x(hyy;^ 
n^fvU) 7x^/W)7-yy, 2, 4-b"X[3, 
5-bx (hyy/^o^f/^) 7x-;W)7-y 
>\ 2, 6-b*x(3, 5-ex(hy7;^nyf 

il/)7x-;W)7^yy s 3, 5-b'X[3, 5-b" 
x (hyy/^nyf/P) 7i-;W)7-'jy, 
2,4, 6-byx[3, 5-h'x(by7;^oyf 

^)7x^W)7^'Jy, 2-7/P:tU-4-[3, 
5-b*X (h'j7/^nyf;l/) 7x-;W)7-y 
>\ 3-^;^o-4-[3, 5-t"X(by7/^n 



^/P) 7x-;W)7-yy, 2, 
-4-(3, 5-b\X (hy7/Wnyf;l/) 7x^ 
tt)T~ ] J>. 2, 6-i?7)V*n-4-{3, 5-b' 
X (hy7;l/^f;l.) 7x^W)7^'Jy, 
3, 5->>^;^o-4-[3, 5-b'X ( by:7/M" 

u^)V) 7x-m)7-yy, 2-by7/^u 

^A-4-[3, 5-t^(b>j7;^n^f;l/)7 
x-/W)7-'jy, 3-hy7;^nyf;i/-4- 
[3, ( h'j7/Wn^f;l/) 7x-;W)7 

~y>\ 2, 5-b'x (b';7;^ayf;l/) -4- 
[3, 5-b"X ( b'j7;^nyf;H 7x^/^)7 
-'Jy, 2, 6-b\X (Ny7;^n^f;P) -4- 
[3, ( b'j7;l/tn^f;M 7x-/W)7 

~y>\ 3, 5-b*X (h'j7;^f/W -4- 
[3, 5-b'X ( fy7;^nyf;H 7x^ft)7 
^'Jy, 2 -[3, 5-bX ( VV7)V*u*^}V) 7 
x^/l/X^7^;H7-yy, 3-[3, 5-b'X(b 
'J7/Wn^f;H 7x-;^7^M7-'jy, 

4 - [3, 5-b°x (Ny7;Wn^f;l^) 7x^;U 
;l,7^M7-yy, 2, 4-b*X(3, 5~bX(b 
y ^ ^ ^ ) 7 x -AX/U 7 <r 7-»jy, 

2, 6-b"X(3, 5-h"X(hy7/^D^f;I/)7 
x^X;l/7^M7-yy, 3, 5-bX[3, 5- 
b'x (byy/^n^f/H ^ x ^/PX/i^ * - )V] T 

-yy, 2, 4, 6-byx[3, 5-bx (by?^ 

7x-/U^7^-;I/)7-yy, 2-7 
;M-u-4-[3, 5-b*X ( by 7)V*\3*^}V) 7 
x —)VX)V 7 4—)V] T~ y y . 3-:7/M~u-4- 
[3, 5-b'X ( hy7/^n^f;H 7x^/^7 
^;M7-'jy, 2, 5-^:7/M-n-4-[3, 5- 
b'x (hy7/I/^f;l/) 7x^;U;l/7^;l/)7 
-yy, 2, 6-^7/^u-4-[3, 5-b'X(b 
yy/^n^f/i/) 7x-;U/i/7^;W7-'Jy, 

3, 5->>'7;^n-4-[3, 5-b'X 
u^fvW 7x^x;^7^;H7^yy, 2- by 
7;^o^f-;U-4-[3, 5 -bX ( b »J 7)V^xi* 

1~)V) 7x^/P7>f-W7^yy, 3-by7;i/ 

^fn^^-4-[3, 5-t'X(Ny7/l/^f 
A-) 7x-;^7^/W7-'jy, 2, 5-b'x 

(hy7;^o^f;l.) -4-[3, 5-b'X(by^ 
)V^X2*^)V) 7 zu~JVX)V7 1~)V\T—V >\ 2, 
6-b"X(by7;^n^f;l/) -4-(3, 5-b'X 

(fy7/l/^f;i/) 7x~;l/X;l/7^;W7-'J 
V. 3, 5-b'X(hy7;^P^fW-4-(3, 

5- b'x (hy7^n^f;l^) 7x^;l/7^ 
M7-yy, 2-[3, 5-bX(hy7/^n^f 
/l/) 7x^l/X;^^;W7-yy, 3-[3, 5-b\x 

( b y 7)V^u* ) 7 x ~ ;l/X;i^-/P] T~ V 
>\ 4-{3, 5-b'X (hy7/^u^f;|/) 7x~ 
;U;^-;W7«'Jy > 2, 4-b'X[3, 5-b°X 
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>\ 2, 6-b'X(3, 5-b'^(f'J7Wn^f 

a-) 7x-;ww-^)7-yy, 3, 5-bx(3, 
5 -fx (hy7Ma^f;P) 7x^/«W-;H 
7-'Jy, 2, 4, 6-M;x(3, 5-fX(hU7 
;^n^^) 7x-/W/l-*-M7- l jy, 2-7 
;^D-4-[3, 5-b"X ( h'j7;P^ta^f-;P) 7 
x-^XM^HT-lly, 3 -7/U3-U-4 -[3, 
5-bx (f'j7;^n^f/i.) 7x-/ww_;W 
T-U>\ 2, 5-^'7;^a-4-(3, 5-b*X 
( h U 7;^a^ ^-/P ) y x - /ux/I^^/l/| T— 'J 
>\ 2, 6-i?yiV-%U-4 -[3 , 5-b'X(hU7 
/kto^/l') 7x-;U;l-*-;l/)7- l Jy, 3, 5 

-i?-7)V^U-4-{3, 5-b'X ( h'j7;^O^f 

;W 7x-/WM-;H7- 1 Jy> 2-M>7/^o 
^^-;U-4-(3, 5-b'X(hy7^D^f;l/)7 
x-/PXM^H T- U 3 - h y •f-zP 
-4-[3, 5-b'X ( bUT'/^C?^^) 7x-^ 

x/P*r:/i/| r- y >\ 2 , 5 - b'x ( hV y>V*u* 
-4 -[3, 5-b"X (M>7;^n^^-;P) 7 
x^/kx;W;:^] r— V 2 , 6 - fx ( h >J 

-4-13, 5-bX ( hiJ7;^D^f 
/l')7x-;W/l/*-/H7- l Jy, 3, 5-bX(h 
!J7/^n^f;l/) -4-[3, 5-b'x (h'j7;l/t 
a^^) 7x-;WW^/H7- l Jy, 

C0018] \iLtcr> i ^ ^-S^JE^ J; 0 . Baie-feS 

(i) T-*stL^^D3iL#ffi^*i-i»^y (mm& 

*V7 jy) *%&z\t&X°%Z,. Zcr>£5l,zLTftt> 

titzxv y) ztfv-r-mmtL. <r 

web vvi/yyft&mzffiT&xuvttdifcmmm 

%T*xim^-2> b s # y v-5ldHo&{Ha«atfctf y 

[0019] #S&t3!T'fflV*-g>#4 U^b Kny?^ 

iWf;^?^. y7f;i'7x-;i/y5y» l, 
1, 3, 3, — rh^f^j^ndMT^ h'jxh^f 

y7>, h'J* h^iy^. 2, 4, 6, 8-f h5 
^f;Py^DfF5yn^ft>', ;\-f Knyxyy/l/t 
X*:*^HfyW&{f£ft&#£*l££^£il.&V\ 

tte. Ztit>2mMV±£W.X.i!rbltZ, Z t t>T£ ft . 

*SfflliO>i? 'J V— fcb KQy? yfcgm t3 J: I// 4 *:f 4 



y— /K -< yrn/v-^, tert -zffs— ;k 
o ep-y/ y n— /i^e y ^ fypx— • r/K y; f-zur^y 
/t/7\ T'nti/y/u 3— yi^y^w-bf- K BE 
Hf;i^, ?L1P:^7K y^n^fyy, 2-^T* 
y>. ^f;Hy7"f/^hy. ^y?-7fn5?h 
N-^f/Pfny Ky> 7j<. MHWsjjft&ff £>:h.ft# 
£*iteKS63;h.&v*. 4^. 2SBBELhO»«*||*-& 

- 1 fcr* ft . tKny? y^ma xx/yta 
i&kmzKmzit&m. t^^-^m^x-Km^ 

[0020] *^jco*ry (mmttuy < y) wma 

WiHHIKMWi*^^*, #4 L<(45 0 0-5 0 0 
0000T**?. §^«T4L<(4. 1 000-100 

ooootM. tttmnatv (WC*i/7 4y) 

*(lkHz)ll 2 . 5 JilT. JSSr^U 1 . 5 

0 „ 400 *C 30 L^^tfO^jyUfeP-^ 5 
%OT»4 t < 14 3 %l>XfX*fc h. ttijy xfe^aS 
(Tg ) {42 5 O'CELL. 04 L<(43 0 OlCfiLhT* 

[0021 ] 4fc, i^SfcJEtT^BJcO^y (jga^ 
*P7^y) fflJSftt3EISi:^ftMtt*l*l±S-a:4BW 

y ) ffl^^ov^x t jni.7t o , a«t«r«yi-r* <r t 

[00 22] L/^'-pT 

-f v) {4. s i iz&n&mmtmmt txm>x 
tmizmm-fz zttfxz&afr. HR^i&mmt t 
xh^mxbh. tit. %Mmm&. mzwmmn? 

[0023] 

im&kVRsmzhifxmw-t&tf. xmstzta* 
(Txmzk^xmfeztiz h<oxn^\ 

¥)W*— ygy?n7h/77.<- (GPC) 
(Mode 15 10 (Wa t e r sftl) ) SrfflV^, 
4fMfyy«IttilWr>fi (Mw) ZMfeL 

[0024] mm <vmm 

yy^ yv^-izmm Ltzmizmzm?. zwspm 

§S:M#f-tf" f-73A" 1 50 0A( (») flCMf 
[0025] IH*^£0iJ^ 
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^-4 2 84A^TISL, HE^K ± OR** 
( e ) **«>Jfc. 

e=C • d/e 0 • S (ffiU Ctt»*8CJt, d{±K^ 
4. ) . 

[0026] j^ijUDU^^ h;KIR)ag 

roaatettm*-* 5 Hi4KBr»ragu #\) 

r FT- 7 2 0 j (flWKft&f (*)«)£ 

[0027] sassy***'*? wi*- ch-nmr) o 
as 

mmcDc i 3 4/iaTHF-d8t:aMiL, 270M 

HzTSfitLfc. aB@BK*H3NCFTNMR r E X — 
2 70j (a*l^f-^A (ft)g) ^flV*. 
[00 2 8] *7Xte#aK(Tg)c^a!|S 

^ns^SitD s c - 5 0 ( rasftttf (»)«)(£ 
<ty. mmmmn<$. #iS2g2o , c/*x-agL!t. 

[0 0 2 9]»lift!'-$ (Td) iOfflg 
JRUUB@RaTGA-5 0 (ftWKftfff (HO «) £ 

fflv\ ms*. 2 5 oxmsiasMsasL #kbxki 0 

x:/#tMU4 0 0°CfcfiML^«*^ 1 0 0%t 
L, 3 04W)!^Lfcfc (%) 

[0030] * y ~?-*<7)&me>mstcr)mi£ 
mmt£&y°7X-?$£/£ftvmw. (icpj (^-* 

[003 1 ] ###J 1 e x o — f ^*<y ?®<7>SBt 
exo-t'y?D[2. 2. l]\7f-5-iy- 
2. (exo-f^y^i) « 

e nd o-b>?D [2. 2. 1 ] *<7" F - 5 -IV- 
2 , 3 -^#/P#>K*f*fe ( e n d o — fify 9W> 
1 00 g (0. 6 g«T. 2 0 0 < CT6H# 

ISffltfPLTSftRttftS-frfc. Rffift* 1 2 O'CiTi&Sl 
U 0 0ml Srini.^, mM&T#i&-f& 

^3 2. 8 3g#)t. 'H-NMRfcil/IRK 

[00 3 2] li^: 14 3 — 144-C 
#*MMU^:?F/W: 1860. 1778cm"' (C = 
O) 

12 18. 91 3 cm-i (C-O) 
1 H — NMR : (CDC1 3 , ppm) :6. 3 4 ( s. 
2H, CH = CH) , 3. 45 (s. 2H. CH) , 



3. 01 ( s. 2H. CH). 1. 56 (d-d. 2 
H. CH 2 ) . 

[0033] ##M2 ;t5S*>Aj|*0«3t 
WfU^^^ (II) 2g(0. 0 1 1^) ZiSM 

(3 6%) 5ml tofinS»L3ra*6»»U #Sfljfcx*y 
-;H 5 0 m 1 SflniJfc. £ORKffi£iFi§f£. We 

2, 5-y;PsiOW-a*xv2. 3ig (0. 025t 
;i^) £Jn.i SffeH***waiLfe. ratio 

H**4MBL M£ETT«L. b'S^n [2.2. 
1 ] *<T9 j;iy-A5^A?n y F3 . 0 7 g £# 

[0 0 34] £<7)b'^^0 [2. 2. 1 ] 'VTrJ^XV 
-A^y'^Dijn. 62 g (0. 0097* 
)V) . HfflW-by^AO. 88g (0. 0083t^) 
W?y-M5m 1 SrJni.. fflRT. 2»T2B«SI8I 

■c-^L/stc:^. b-^^u [2. 2. i]^r*^'i 
v-iv? y HzJB*2 . 5 7 g *«ate<o» 

[003 5] :©t*y?n [2. 2. 1] -\7 

^•^ly-A^y'W^n'j F ? c? uO-fe'y 

tjgjBS-frfc^. 1. 6fiOf f77Wn*^ 

[0 03 6] ##M3 -^^SHAOSSt 
N- {3, 5-b* (h'j7Wn^f;t,) 7x_;M 
b>^D[2. 2. 1 ] -V7°F-5-XV-2, 3-5/ 

exo-b'v-^n [2. 2. 1 ] *<7°h - 5 -IV- 

2, . 8 5g (o. 04t 

^*1834ml (2 0w/v) t^JWLfe. £0 
3 , 5 - b*J* ( F <J ?)V*uX 1~)V) T— y V 1 
0. 1 9g (0. 0 4^) fcSTFU MIST. 120 
"CT 8 fif flB JSHf L T JxJE § -\tfz « RJ£?M£^fflf£. *6 

oomiKa<'kaatfe<oisfi36«*fa}Ufe. s^t. £ 
o*sa tisstxf-^-ciiseA'r s £ t t«t y me®^ 

L. g&^-ft:-3*£ 1 1 . 6 2g#t. ih-nm 

[0 0 3 7] H^: 1 2 8—1 2 9-C 
^MRJflU"?.? : 3 1 1 6 , 3074, 2962, 
2892cm- 1 (CH) 1 709cm"' (C=0 (^5 
F) ) 

1 H— NMR : (CDCl 3 . P pm):7. 89 (s. 
1H. Ar-H). 7. 85 (s. 2H. A r — H ) . 
6. 38(t. 2H. CH = CH). 3. 44(s. 2 
H. CH). 2. 91 (s. 2H.CH). 1. 57 

(d-d. 2H. CH 2 ) . 

[0038] #*0!14 i-zS-f § F Bc7)Sjt 



[2. 2. 1 ] 3-i?ij)Vif^ 

exo-h'y^D [2. 2. 1] 
2, 3-i>^;P*>Kil*ti9. 26s (0. 06t 
A-) £*li®4 6ml (20 w/v ) (cjfflHUfc. 
»SC4- h U 7;^o^^;PT— U y 1 0 g ( 0 . 0 
6^;M SrjSTL. S*T. 1 2 0°CT"8B$fa}figjf L"C 
SJES^„ 5Uw££?fr£Pf£. *600ml £&<-fc?& 

at: «fc •) , en £ l . sffiT-cse** t . a 

[0039] iL* : 2 0 2~2 0 4°C 
^(•CMX^? h^:31 12, 3081. 2989. 
2888c m-i (CH) 1708cm-i (C=0(-fS 
H) ) 

1 H-NMR : (CDC 1 3 . ppm) : 7. 59 (d- 
d. 4H S Ar-H) . 6. 37 (t. 2H. CH = C 
HK 3. 43 (s. 2H, CH). 2. 89 (s. 2 
H, CH), 1. 56 (d-d. 2H. CH 2 ) . 

[004 0] ##tf)J5 5 FCiOgBi 

N- [3-h';7;^D^f;P-4- { 3, 5-K'X 

( Hi7^n^fA>) 7i/^fy] t>^n [2. 
2 . 1 ] 'VT h - 5 - XV- 2 , 3 - istiArt*?^ S 

exo-fc'^D[2. 2. 1 ] ^.7°h-5-X>- 
2, 3-^/P^>-^i|E^l5. 7 5g (0. 04t 
^) J*ifi2 9ml (20w/v) fclgjBL>fc. £<59 

JSJKt 3 - HJ ^/p- 4 - { 3 , 5 - fx 

( MJ7;^D^f^) 7x7^fy) T— V>1 5 g 
(0. 0 4tW fcSTFU MfTF. 1 2 0°Cf8^ra 
LXBU&Ztt. K!mZ<$Wm. *600mlt 

&cr>tt.&m* 1 3 . 6 1 g&fc. 'H-NMRfe^I 
R*»6 l«M?*5 & ISIS L/c. 
[0041] MjH : 176-178T; 
^M&JRX^y* : 3 1 0 8 . 3074. 2993. 
2889cm" 1 (CH) 1705cm-' (C = 0 (-< $ 
H) ) 

'H-NMR: (CDC 1 3 , ppm) : 7. 07-7. 
73 (m. 6H. Ar-H) . 6. 38 (t. 2H. C 
H = CH). 3. 44 (s. 2H. CH). 2. 91 
(s. 2H. CH). 1. 57 (d-d. 2H. C 
H 2 ) 
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>^ym&A OOmlt, ##^J3T#^tL^^*-f S 
HA3 6. 4g (0. 0 9 7^) MiBT"3 6 

— 1A16. ls£f§7t. ;WJ7- 1 A 1 . OgJ 
fh7tFD75>(THF) 10g»U sKUV 
-lAgftt tfe. y7f^7i^y7yi g£j|J 
2 4«M8BtfrLfc. WifJL^H-feittg (Pd)^r 

JRSfiO. 9 gTiofc, ffi^fe^t (M 
w) (23 9 0 0 OTfo-otz. V— tfOP d?g*{± 

0. lS*WFC*ofc. 

[0042] fflfe&wyv— AO. 7g?r2-^7°^y 

>2. i gtjWLfc. i«o»»*s*«strai (ft) 

KE»-ft;X^-lx>®flM^7 ;|^_ (jtfTMfvf X0. 2 

jum) *JHWCJ33*Lfc. ifl5S8at*6X6c 
mOA 1 Mfcl.iikXSi/V a y7X.J\—±(,zmm?f5 
U OWC\ (^cH*X7'J-y (ft) 

1SKW-636) 8 0^3^ tiffS* 

U S4»^-7> (^U^F/W (ft) SH^- 
h^—fy) SrfflWt. 14 01CT0. 5B#B. 250 
°CT' 1 B#fg^-f^> ; i: i 0 . »5KirIB&»7fc. 

i> ai mwucizmfc Ltzzcox u v-ntc ? * 

LTA 1 ±a«**#Jftl/CR** 

[0043] ifvZJm&m (Tg) JKA 
ii^(Td) *«jeLfe. TgJi4 0 0°C£T*fca};S 

ii-r. Td{i2wt%jaTO-)ft. 

[0 044] SI56M2-5. ifcKFlJl 

o t Lt£m&mm 1 1 ibbkc^ ofc . m&zm 1 1 

^•T. (B&^-: i^-f-Zl^j:— (DMPS) . 

1, 1, 3, 3-f f^^f/^yo^ (TMD 
S) . HJxNdfi^^y (TES) ) . 

[0045] mmme 

*MMlWJ-7-lA2g5:THF2 0gl:I)»L, 
**»BB»"PT4 8^Hj«f#LT**i:^U 7-lAt 
WffiL3t*e8b» (Pd) ^raT-KDI^ 

^rKL. «JETfc:T9a*L, ^'Jv-Z^l. 9 g« 

%*nnz5rct. 
[0046] HSS0IJ7 

9mM6<7)#:V-?— Z 1 g^THFl 0 g£?g«?L. D 
MP s l g fcflni . 2 4 ^|BH«¥ L.^. mm LfcM-fei* 

eeea8*»!t. >r^*is&rBxt. «jEETfc«a» 
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[0 04 7] UMM2 

fflV>fcb Hoy? yfc&mnfrh DCNaBH 4 fcUc 



imi&mmmi tmm^n->fz. ^jn^m^-r. 

[0048] 

[«n 









Kinase 

(wt«) 


ft) 




»fc&M 
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